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(57) ABSTRACT

Provided is a substrate for sensing voltage and temperature
of battery cells, and more particularly, a substrate for sensing
battery cells firmly fixed to the battery cells by a clip
coupling method and easily detached and attached there-
from.
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1
SUBSTRATE FOR SENSING BATTERY CELL

TECHNICAL FIELD

The present invention relates to a substrate for sensing
voltage and temperature of battery cells, and more particu-
larly, to a substrate for sensing battery cells firmly fixed to
the battery cells by a clip coupling method and easily
detached and attached therefrom.

BACKGROUND ART

In general, a secondary battery means a battery that can be
recharged unlike a primary battery that cannot be charged
and has been prevalently used in small-sized advanced
electronic device fields such as cellular phone, PDA, note-
book, computer, or the like. In particular, a lithium second-
ary battery, which has an operating voltage of 3.6V, has three
times more than that of a nickel-cadmium battery or a
nickel-hydrogen battery mainly used as a power supply for
electronic devices and has high energy density per unit
weight. Therefore, the use of the lithium secondary battery
has been rapidly increased.

Further, the above-mentioned secondary battery may be
classified into an internal type battery and an external type
battery based on a method of mounting a secondary battery
in electronic devices, wherein the embedded type battery is
widely referred to as an inner pack. Therefore, the inner pack
is used for the embedded type battery in the description
hereinafter.

The external type battery forms a portion of the electronic
devices. That is, the external battery is mounted in a state in
which one surface thereof is exposed to the electronic
devices. Therefore, the external type battery may be
mounted and separated in and from the electronic device by
the relatively easy working, but the appearance thereof
needs to match shapes of the electronic devices. As a result,
the external type battery should be manufactured to be
individually matched with various types of electronic
devices. Therefore, the external type battery has low com-
patibility and is designed to have various types of designs,
which leads to the increase in production cost.

For this reason, the use of the inner pack has been recently
increased. Therefore, the inner pack is mounted in the
electronic devices and the electronic device in which the
inner pack is mounted includes a separate cover covering the
mounted inner pack from the outside. Therefore, mounting
the inner pack in the electronic device is relatively cumber-
some. On the other hand, the inner pack may be compatible
with several types of electronic devices and may be simply
designed due to the above characteristics. As a result, the
inner pack may be advantageous in mass production and
production cost thereof can be reduced.

Briefly describing the configuration of the inner pack, the
inner pack is configured by stacking pouch type bare cells
that are one of the core components of the secondary battery,
wherein the inner pack is configured by positioning the bare
cells in the cell case and then, stacking the cell cases so as
to protect the bare cells and easily fix the bare cells.

In this case, the bare cell generates heat at the time of
operating. Therefore, the inner pack is provided with a
sensing substrate sensing the temperature and voltage of the
bare cell so as to monitor whether the stabilized voltage is
generated while preventing overheating of the bare cell.

In the related art, the assembly working is not easily
performed due to the direct welding of the sensing substrate
to each cell or the welding of the sensing substrate to each
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cell using the terminals. Further, the welding is not uniform
according to the welding strength of the worker, which
causes a problem in that the welding strength reference is
proposed in mass production, the working process is added,
or the like.

DISCLOSURE OF INVENTION
Technical Problem

An object of the present invention is to provide a substrate
for sensing battery cells that does not need a welding process
by directly inserted a sensing substrate into electrode taps of
battery cells.

Another object of the present invention is to provide a
substrate for sensing battery cells, in which the battery cells
stacked at a multi stage are connected with each other once
by using a parallel slot structure.

Still another object of the present invention is to provide
a substrate for sensing battery cells in which a temperature
sensing bracket for sensing temperature of battery cells is
integrally formed.

Solution to Problem

In one general aspect, there is provided a substrate 20 for
sensing battery cells to sense voltage and temperature of the
battery cells 10 having positive electrodes 11 and negative
electrodes 12 exposed to one side of the substrate, wherein
the sensing substrate 20 has an opened one side or other side
so as to insert each of the positive electrodes 11 and the
negative electrodes 12 into a bottom surface thereof and
includes slots 21 formed to correspond to a length direction
of the positive electrodes 11 and the negative electrodes 12.

The plurality of slots 21 may be formed so as to be spaced
apart from each other along a length direction of the sensing
substrate 20 and a spaced distance between the slots 21 may
correspond to a spaced distance between the battery cells 10
at the time of stacking the battery cells 10.

The slot 21 may include: a first slot 21a formed on one
side of a bottom surface of the sensing substrate 20 so as to
correspond to the positive electrode 11, a second slot 215
formed on the other side of the bottom surface of the sensing
substrate 20 so as to correspond to the negative electrode 12,
and the first slot 21a and the second slot 215 are formed to
cross each other.

The sensing substrate 20 may include a terminal 22 of
which one end is fixed to the sensing substrate 20 and the
other end is exposed to a top end of the slot 21, and

A bottom surface of the other end of thee terminal 22 may
be electrically connected with the positive electrode 11 and
the negative electrode 12 by contacting top ends of the
positive electrode 11 and the negative electrode 12 when the
positive electrode 11 and the negative electrode 12 are
inserted into the slots 21.

A bottom surface of the sensing substrate 20 may be
integrally provided with a temperature sensor bracket 23
extending downwardly.

Advantageous Effects of Invention

In accordance with the exemplary embodiments of the
present invention, the sensing substrate is connected to the
cell stacked at the multi stage at a time while simplifying the
coupling process of the battery cells and the sensing sub-
strate, thereby saving the costs and time consumed by the
manufacturing of the products. Further, the detachment and
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attachment of the sensing substrate can be easily performed
and thus, the exchange of parts can be facilitated. The
temperature sensor is integrally mounted in the bracket and
thus, is to be easily fixed to the battery cells.

BRIEF DESCRIPTION OF DRAWINGS

The above and other objects, features and advantages of
the present invention will become apparent from the fol-
lowing description of preferred embodiments given in con-
junction with the accompanying drawings, in which:

FIG. 1 is a perspective view of battery cells on which a
sensing substrate in accordance with an embodiment of the
present invention is mounted;

FIG. 2 is an exploded perspective view of FIG. 1;

FIG. 3 is a perspective view of the sensing substrate in
accordance with an exemplary embodiment of the present
invention;

FIG. 4 is a partial cross-sectional view of the sensing
substrate in accordance with the present invention; and

FIG. 5 is a bottom diagram of the sensing substrate in
accordance with an exemplary embodiment of the present
invention.

DETAILED DESCRIPTION OF MAIN
ELEMENTS

10: battery cell

10a: bare cell

105: cell case

11: positive electrode
12: negative electrode
20: sensing substrate

21: slot

21a: first slot

215: second slot

22: terminal

23: temperature sensing bracket
24: substrate fixing lever

BEST MODE FOR CARRYING OUT THE
INVENTION

Hereinafter, the embodiments of the present invention
will be described in detail with reference to the accompa-
nying drawings.

Prior to describing a sensing substrate in accordance with
exemplary embodiments of the present invention, battery
cells to which a sensing substrate is applied will be described
below.

As shown in FIGS. 1 and 2, a battery cell 10 for a
secondary battery is configured to include a pouch type bare
cell 10a and a cell case 104 in which the bare cell 10a is
seated.

The bare cell 10aq is formed in a pouch type surrounded by
a thin plate aluminum and thus, may be easily broken due to
external impact and is stored in the cell case 105 made of a
plastic material.

Meanwhile, a leading end of the bare cell 10q is protrud-
edly provided with positive electrodes 11 and negative
electrodes 12, wherein the positive electrodes and the nega-
tive electrodes 11 and 12 are made of metals such as copper,
aluminum, or the like.

The cell case 105 is injection-molded using nylon, or the
like. The reason is that a melting point of nylon is high as
200° C. or more.
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A secondary battery is configured using the cell case in
accordance with the exemplary embodiment of the present
invention and then, is charged and discharged, heat is
generated from resistors at terminals connected in series and
parallel at the time of charging and discharging the second-
ary battery with high current. Since temperature generated
from a terminal unit is more increased as current is
increased, there is a problem in that the cell case is
deformed, melted, or the like, due to heat generated from the
terminals when the cell case 1056 is made of a material
having a low melting point. Therefore, the cell case 1056 may
be preferably made of a heat resistant material.

Hereinafter, an exemplary embodiment of the present
invention will be described with reference to the accompa-
nying drawings.

Referring to FIGS. 1 to 5, a sensing substrate 20 in
accordance with the exemplary embodiment of the present
invention is configured to include slots 21, terminals 22, a
temperature sensor bracket 23, and a substrate fixing lever
24. As the sensing substrate 20 in accordance with the
exemplary embodiment of the present invention, a general
substrate mounted on the battery cells 10 to sense the
temperature and voltage of the battery cells 10 is used. The
substrate configuration is characterized by connection parts
of the positive electrodes and the negative electrodes 11 and
12 that are one of the components of the battery cells 10. A
detailed description of a general configuration of the sensing
substrate will be omitted and therefore, the connection part
will be mainly described. For convenience, the positive
electrodes and the negative electrodes are collectively
referred to as electrode terminals 11 and 12 below.

A bottom surface of the sensing substrate 20 is provided
with the slots 21. The slots 21 are configured to be inserted
into the electrode terminals 11 and 12 of the battery cells.
The slots 21 are configured to correspond to a width direc-
tion of the sensing substrate 20, that is, a length direction of
the electrode terminals 11 and 12. The slots 21 are collapsed
upwardly from the bottom surface of the sensing substrate
20. A side of the sensing substrate 20 provided with the slots
21 may be formed to be opened.

At least one slot 21 may be spaced apart from each other
at a predetermined distance. When the plurality of battery
cells are stacked, this is to couple a plurality of battery cells
with the sensing substrate 20 at a time by corresponding a
plurality of slots 21 to each of the electrode terminals 11 and
12.

Therefore, a spaced distance between the plurality of slots
21 may be preferably set so as to correspond to the spaced
distance between the electrode terminals 11 and 12 of the
battery cells 10 when the battery cells 10 are stacked.

In this configuration, the electrode terminals 11 and 12 are
divided into the positive electrodes 11 and the negative
electrodes 12, wherein the positive electrodes 11 and the
negative terminals 12 are protruded over the battery cells 10
and are each formed at both sides thereof. When being
viewed from a plane, the electrode terminals 11 and 12 are
configured so as to be cross each other. The slots 21 have the
following configuration so as to correspond thereto.

Referring to FIG. 5, the slot 21 may be divided into a first
slot 21a and a second slot 215. The first slot 21a is formed
at one side of the bottom surface of the sensing substrate 20
and the second slot 215 is formed at the other side of the
bottom surface of the sensing substrate 20. In this configu-
ration, the first slot 21a is configured to correspond to the
positive electrode 11 and the second slot 215 is configured
to correspond to the negative electrode 12. Therefore, the
plurality of first slots 21a are configured to cross the second
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slots 216 while being spaced apart from each other at a
predetermined distance. Likewise, the plurality of second
slots 2156 are configured to cross the first slot 21a while
being spaced apart from each other at a predetermined
distance.

Referring to FIG. 4, the terminals 22 are configured to be
electrically connected with the electrode terminals 11 and 12
of the battery cells 10 and the terminals 22 may be provided
in the sensing substrate 20. In more detail, one end of the
terminal 22 is fixed to the sensing substrate 20 and the other
end thereof is configured to be exposed to a top portion of
the slot 21. The bottom surface of the other end of the
terminal 22 is configured to contact the top ends of the
electrode terminals 11 and 12 when the electrode terminals
11 and 12 are inserted into the slots 21. Therefore, the top
ends of the electrode terminals 11 and 12 are configured to
be connected with each other by a load applied to the
terminals 22 without performing the separate welding work-
ing.

A temperature sensor bracket 23 is integrally formed on
the sensing substrate 20. Since the temperature sensor
bracket 23 is provided with the temperature sensor, the
sensing substrate 20 is fixed to the battery cells 10 without
performing the temperature sensor fixing working. There-
fore, the fixing working of the temperature sensor may be
simultaneously performed.

The temperature sensor bracket 23 is extendedly formed
downwardly from the bottom surface of the sensing sub-
strate 20. The temperature sensor bracket 23 is vertically
formed and is formed to include a space in which the
temperature sensor may be received.

The substrate fixing lever 24 is configured to firmly fix the
sensing substrate 20 to the electrode terminals 11 and 12.
The substrate fixing lever 24 is generally configured to
firmly fix the electrode terminals 11 and 12 inserted into the
slots and the detailed configuration thereof will be omitted.
However, the substrate fixing lever 24 is formed over the
sensing substrate 20 and when the substrate fixing lever 24
is pulled, it is easily mounted to separate the sensing
substrate 20 from the electrode terminals 11 and 12 and
when the substrate fixing lever 24 is pulled into the sensing
substrate 20, the sensing substrate 20 and the electrode
terminals 11 and 12 can be configured to be firmly fixed to
each other.

The exemplary embodiment of the present invention,
which is described as above and shown in the drawings,
should not be interpreted as limiting the technical spirit of
the present invention. The scope of the present invention is
limited only by matters set forth in the claims and those
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skilled in the art can modify and change the technical
subjects of the present invention in various forms. There-
fore, as long as these improvements and changes are appar-
ent to those skilled in the art, they are included in the
protective scope of the present invention.

The invention claimed is:

1. A sensing substrate for sensing voltage and temperature
of stacked battery cells each having a positive electrode and
a negative electrode exposed to one side of the stacked
battery cells, the sensing substrate comprising:

a slot formed in a bottom surface of the sensing substrate
at a position corresponding to a corresponding positive
electrode or a corresponding negative electrode,
wherein the slot is open towards the one side of the
stacked battery cells, and the corresponding positive
electrode and the corresponding negative electrode is
inserted into the slot when the sensing substrate is
mounted on the stacked battery cells; and

a terminal formed correspondingly to the slot, one end
portion of the terminal being fixed to the sensing
substrate and the other end portion thereof protruding
toward an inner space of the slot, wherein a bottom
surface of the other end portion of the terminal is
configured to electrically contact with a top end of the
corresponding positive electrode or the corresponding
negative electrode when the corresponding positive
electrode or the corresponding negative electrode is
inserted into the slot.

2. The substrate for sensing battery cells of claim 1,
wherein the slot includes a plurality of slots formed so as to
be spaced apart from each other at a predetermined distance
along a length direction of the sensing substrate and the
predetermined distance corresponds to a distance between
two adjacent battery cells in the stacked battery cells.

3. The substrate for sensing battery cells of claim 1,
wherein the slot includes:

a first slot formed on one side of the bottom surface of the
sensing substrate so as to correspond to the positive
electrode,

a second slot formed on the other side of the bottom
surface of the sensing substrate so as to correspond to
the negative electrode, and

the first slot and the second slot are formed to cross each
other.

4. The substrate for sensing battery cells of claim 1,
further comprising a temperature sensor bracket integrally
formed with the sensing substrate and extending down-
wardly from the bottom surface of the sensing substrate.

#* #* #* #* #*



